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Abstract of JP5206036 

PURPpSE:To make it possible to from a thin film 
having an excellent iri-plane uniformity, ALE 
condition, crystal quality, acute steepness of 
heterointerface, and others without damaging a 
substrate. 

CONSTITUTION:A substrate 3 is arranged in a 
vacuum chamber 1 which is evacuated at a given 
degree of vacuum and heated. At the same time, 
with a gas ejection mechanism having a nozzle 6 
arranged toward the substrate 3, and a high-speed 
switching valve 8 which provided near the nozzle 6, 
a material gas is ejected to the substrate 3 
intermittently or continuously to grow crystals on the 
surface of the substrate 3 for the formation of a film. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A membrane formation method characterized by making predetermined material gas blow off intermittently or 
continuously towards said substrate, and forming membranes by growing up a crystal into said substrate side according to a gas 
ejection device in which it has open clausilium prepared by approaching a nozzle arranged towards said substrate, and this nozzle 
while arranging and heating a substrate in a vacuum chamber set as a predetermined degree of vacuum. 
[Claim 2] The membrane -formation equipment characterized by to provide the gas-ejection device it is arranged in a vacuum 
chamber constituted possible [ a setup to a predetermined degree of vacuum ], and said vacuum chamber, have open clausilium 
prepared by approaching a substrate support device in_which a substrate which forms membranes is supported and heated, a nozzle 
arranged towards said substrate, and this nozzle, and make predetermined material gas blow off intermittently or continuously 
towards said substrate. 



[Translation done.] 
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* NOTICES* 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the membrane formation method and membrane formation equipment which form 

the thin film of GaAs etc. with vapor growth. 

[0002] 

[Description of the Prior Art] The method of heating the substrate formed in the vacuum chamber as a method of forming the thin 
film of GaAs etc., introducing predetermined material gas in this vacuum chamber, growing up a crystal into the substrate surface by 
the pyrolysis, and forming membranes on the substrate surface, from the former, the method of growing up a crystal into the 
substrate surface using a charged particle, and forming membranes, etc. are learned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the conventional membrane formation method using a charged particle, in 
order that the charged particle which has energy dozens of eV - hundreds of eV or more may act on a substrate, there is a problem 
that a substrate receives damage among the methods mentioned above. Moreover, by the conventional membrane formation method 
using a pyrolysis, although such a problem does not occur, it is difficult to change material gas promptly, and the ****** of a hetero 
interface is spoiled, or the controllability of a reaction is bad and to improve the homogeneity within a field, ALE conditions, the 
quality of a crystal, etc. is desired. 

[0004] This invention tends to offer the membrane formation method that the ****** of the homogeneity within a field, ALE 
conditions, the quality of a crystal, and a hetero interface etc. can form a good thin film, and membrane formation equipment, 
without having coped with this conventional situation, having been made and doing damage to a substrate. 
[0005] 

[Means for Solving the Problem] Namely, while a membrane formation method of this invention arranges and heats a substrate in a 
vacuum chamber set as a predetermined degree of vacuum It is characterized by making predetermined material gas blow off 
intermittently or continuously towards said substrate, and forming membranes by growing up a crystal into said substrate side 
according to a gas ejection device in which it has open clausilium prepared by approaching a nozzle arranged towards said substrate, 
and this nozzle. 

[0006] Moreover, a vacuum chamber which membrane formation equipment of this invention consisted of possible [ a setup to a 
predetermined degree of vacuum ], A substrate support device in which a substrate which forms membranes by being arranged in 
said vacuum chamber is supported and heated, It has open clausilium prepared by approaching a nozzle arranged towards said 
substrate, and this nozzle, and is characterized by providing a gas ejection device in which predetermined material gas is made to 
blow off intermittently or continuously towards said substrate. 
[0007] 

[Function] It is energetic and material gas is made to blow off intermittently or continuously towards a nozzle to a substrate by 
opened and closing the open clausilium prepared by approaching a nozzle with the membrane formation method of this invention of 
the above-mentioned configuration, and membrane formation equipment. That is, only the molecule to which this material gas has a 
big speed in the direction of a substrate according to the difference of the pressure in gas supply piping and the pressure in a vacuum 
chamber is pulled out, and is supplied to a substrate compared with the component of kinetic energy with the component of the 
kinetic energy of a travelling direction perpendicular to this as a gas stream with very big, high directivity (in intermittence supply, it 
is a short-time molecule pulse of high density). 

[0008] That is, according to this invention, as shown in drawing 3 , the gas molecule injected from a nozzle shows comparatively 
narrow distribution (a) centering on a certain value about the velocity compornent of a travelling direction, and is zero mostly about 
a velocity compornent (b) perpendicular to a travelling direction. On the other hand, when based on the conventional method using a 
pyrolysis, the velocity compornent of the travelling direction of a gas molecule decreases in piping between the nozzle which 
supplies material gas in a vacuum chamber, and open clausilium etc., and as shown in drawing 4 , the velocity compornent (a) of a 
travelling direction and the velocity compornent (b) perpendicular to a travelling direction serve as irregular large distribution. 
[0009] Thus, if membranes are formed according to the gas stream of directive high high density, damage cannot be done to a 
substrate and a good thin film can be formed. 

[0010] That is, in the condition that other gas molecules cannot almost be found, since a predetermined gas molecule with high 
kinetic energy can be supplied to a substrate side, migration can be promoted and a high quality crystal can be grown up. Moreover, 
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since the controllability of the time amount to which a gas molecule arrives at a substrate side becomes high in intermittence supply, 
after the phase of reaction time has gathered, membranes can be formed, and an improvement of the homogeneity within a field and 
ALE conditions can be aimed at. Furthermore, the high-speed change of feeding can be performed and the ****** of a hetero 
interface can be raised. 

[001 1] In addition, in the case of 3 group raw materials, in the case of chlorides, such as organic metals, such as trimethylgallium, or 
a gallium chloride, and 5 group raw materials, as material gas, chlorides, such as organic metals, such as hydrides, such as an arsine 
and a phosphine, and trimethyl arsenic, and an arsenic chloride, etc. can be used, for. example. 
[0012] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. 

[0013] Drawing 1 shows the configuration of the equipment of one example of this invention, and the sign 1 shows the vacuum 
chamber of the shape of a cylinder in which the longitudinal section was formed almost circularly in drawing. The exhaust pipe 
arrangement 2 connected to the vacuum pump (not shown) etc. is arranged by this vacuum chamber 1, and it is constituted so that the 
interior can be set as a predetermined degree of vacuum. 

[0014] Moreover, in the above-mentioned vacuum chamber 1, having a heater for heating (not shown) and holding a substrate 3, the 
holder 4 constituted possible [ heating of this substrate 3 ] is formed, and the liquid nitrogen shroud 5 constituted by liquid nitrogen 
possible [ cooling ] is formed around this holder 4. 

[0015] Moreover, it is 2 so that it may project towards the above-mentioned holder 3 in the vacuum chamber 1 . The nozzle 6 of ** is 
formed. These nozzles 6 are the so-called adiabatic expansion nozzles, and as that cross section is shown in drawing_2 , **** 6b is 
formed in gas-passageway 6a, and the taper sections 6c and 6d are formed in the both sides of this **** 6b so that a gas-passageway 
cross section may become small gradually towards **** 6b. Furthermore, the gas supply piping 7 is connected to these nozzles 6, 
respectively, a nozzle 6 is approached and the high-speed closing motion bulb 8 is inserted in the gas supply piping 7. 
[0016] In addition, as this high-speed closing motion bulb 8, it is 1. What can be opened and closed by the time amount of a ms 
thru/or 10 ms degree is used. Moreover, a nozzle 6 and the high-speed closing motion bulb 8 approach as much as possible, and are 
arranged, between these is connected linearly at least, and the kinetic energy of the jet direction of the gas molecule spouted from the 
gas supply piping 7 side by the differential pressure between these to a nozzle 6 side needs to be made not to be spoiled with closing 
motion of the high-speed closing motion bulb 8. 

[0017] Thus, it is prepared according to the number of the types of gas to supply, and the gas supply device of the constituted nozzle 
6 grade is 3. It is 3 when forming membranes, supplying the gas of a class. There is ******** necessity. 

[0018] Hereafter, using the equipment of the above-mentioned configuration, feeding is performed intermittently and the case where 
the thin film of GaAs is formed on a substrate 3 is explained. 

[0019] First, the material gas source of supply which can supply trimethylgallium (C3 H9 Ga) to one gas supply piping 7 is 
connected, and the material gas source of supply which can supply an arsine (AsH3) at another gas supply piping 7 is connected. In 
addition, in the case of trimethylgallium, the pressure from a material gas source of supply is 0.1-0.2. It becomes an atmospheric- 
pressure degree. Moreover, about an arsine, it becomes 0.1 - 20 atmospheric-pressure degree. 

[0020] And the high-speed closing motion bulb 8 is intermittently opened [ a substrate 3 is arranged to a holder 4 and this substrate 3 
is heated to 200 - 600 **, and ] by turns and closed so that it may become predetermined pulse width, for example, a 50 or less mses 
degree. Then, as typically shown in drawing 1 , the molecule pulse 10 of a trimethylgallium gas molecule and the molecule pulse 1 1 
of an arsine gas molecule arrive at the substrate 3 surface by turns, and the thin film of GaAs is formed on a substrate 3. 
[0021] Thus, in this example, since the high-speed closing motion bulb 8 is. opened and closed just before a nozzle 6 (adiabatic 
expansion nozzle), a gas molecule is accelerated according to the difference of the pressure in the gas supply piping 7, and the 
pressure in the vacuum chamber 1, and as shown in drawing 3 , compared with the component of kinetic energy with the component 
of the kinetic energy of a travelling direction perpendicular to this, the short-time molecule pulse of high density with very big, high 
directivity is supplied to a substrate 3. In addition, it is presumed that the energy which the molecule pulse at this time (gas 
molecule) has is lOOmeV - 1 eV degree. This is the middle energy field of the crystal growth which used the conventional charged 
particle, and the crystal growth by the pyrolysis. 

[0022] Therefore, in the condition that other gas molecules cannot almost be found, since a predetermined gas molecule with high 
kinetic energy can be supplied to a substrate 3, migration can be promoted and a high quality crystal can be grown up. Moreover, 
since the controllability of the time amount to which a gas molecule reaches a substrate 3 becomes high, after the phase of reaction 
time has gathered, membranes can be formed, and an improvement of the homogeneity within a field and ALE conditions can be 
aimed at. Furthermore, the high-speed change of feeding can be performed and the ****** of a hetero interface can be raised. 
[0023] 

[Effect of the Invention] As explained above, according to the membrane formation method of this invention, and membrane 
formation equipment, damage cannot be done to a substrate and a good crystal can be obtained by promotion of migration. In 
intermittence supply, further, since material gas can be changed at high speed while being able to measure an improvement of the 
homogeneity within a field, and ALE conditions, since the time phase of a reaction gathers, the steep nature of a hetero interface is 
securable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
[Draw in g 1] Drawing showing the configuration of the membrane formation equipment of one example of this invention. 
[Di"a\ving21 Drawing expanding and showing the important section configuration of the membrane formation equipment of 

[Drawin g 3] Drawing for explaining the condition of the kinetic energy of the gas molecule in this invention method. 
[D rawin g 4] Drawing for explaining the condition of the kinetic energy of the gas molecule in the conventional method. 
[Description of Notations] 

1 Vacuum Chamber 

2 Exhaust Pipe Arrangement 

3 Substrate 

4 Holder 

5 Liquid Nitrogen Shroud 

6 Nozzle 

7 Gas Supply Piping 

8 High-speed Closing Motion Bulb 

10 Molecule Pulse of Trimethylgallium Gas Molecule 

1 1 Molecule Pulse of Arsine Gas Molecule 
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